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Abstract: The concentrations of natural radionuclides in Alade 
community, Ado-Odo/Ota Local Government Area were determined 
using gamma ray spectrometer comprising a 7.6 cm x 7.6 cm Nal(TI) 
detector coupled to a multichannel analyser for spectral analysis. A total 
of 20 soil samples were collected from different locations in Alade 
community, Ado-Odo/Ota Local Government, Ogun state, Nigeria. Data 
were analysed using descriptive statistics. The activity concentration 
obtained were in ranges of 45.62 ± 2.53 Bq/kg to 665.25 ± 35.11 Bq/kg 
with mean value of 352.34 ± 18.67 Bq/kg for 40K, 2.32 ± 0.47 to 54.56 ± 
6.20 Bq/kg with mean value of 19.86 ± 2.56 Bq/kg for 238U and 4.34 ± 
0.28 Bq/kg to 23.10 ± 1.40 Bq/kg with mean value of 14.22 ± 0.87 Bq/kg 
for 232Th. The study evaluated radiation hazard indices, the mean values 
obtained were, 64.55 ± 5.05 Bq/kg for Radium equivalent activity (Raeq), 
32.86 ± 2.53 nGyh-1 for Absorbed Dose Rate (D), 40.30 ± 3.10 µSvy-1 
for Annual Effective Dose Equivalent (AEDE), 0.18 ± 0.01 for External 
Hazard Index (Hex) and 0.22 ± 0.02 for Internal Hazard Index (Hin). 
These calculated hazard indices were well below their permissible limit. 
The results obtained for the mean activity concentrations values from 20 
soil samples from Alade community, revealed that 40K, 238U and 232Th 
values were below the United Nations Scientific Committee on the 
Effects of Atomic Radiation recommended international limits of 
370Bq/kg and within the tolerance level indicating minimal radiological 
health burden on the Alade community and its environment. 
 
Keywords:  Radioactivity, Soil, Hazard Indices and Gamma ray 
spectrometer, Alade community. 
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Introduction  
Natural radioactivity is a source of 
continuous exposure to human beings. It 
is present in the human environment due 
to the presence of cosmogenic and 
primordial radionuclides in the Earth’s 
crust. Soils vary greatly in their ability 
to bind radioisotopes, the clay particles 
and humic acids can alter the 
distribution of the isotopes in the soil. If 
the radioactivity is tightly bonded to by 
the minerals in the soil then less 
radioactivity can be absorbed by crops 
and grass growing in the soil. The 
natural radioactivity of soil samples is 
usually determined from 226Ra, 232Th, 
and 40K contents. The study of the 
levels of radionuclide distribution in the 
environment is essential in providing 
radiological information  [1] . The 
amount of radioactivity in soil varies 
widely; hence it is important to monitor 
the terrestrial background radiation 
mainly due to natural radionuclides in 
soil. Soil from waste dumpsite may 
contain heavy metals and naturally 
occurring radionuclides in significant 
amounts [2-4].  
 
Contrary to the perception that 
radionuclides like 238U, 232Th and 
137Cs are isolated and can only be 
encountered in high-security radiation 
emitting facilities, traces of 
radionuclides occur almost everywhere: 
in soil, food, water and even in the 
human body [5, 6]. Cosmic rays also 
offer natural external exposure of 13% 
with the earth’s gamma radiation 
imparting a natural external radiation 
exposure of 15% [7]. A small 
percentage dose may seem insignificant, 
but every effort must be made to 
monitor the environment for radiation in 
order to control radiation dose released 
to man from the environment. 
 
The concentration of radionuclide in an 
area depends on the geological setting of 
the area. Eighty five percent of radiation 
dose to man are from naturally 
occurring radioactive materials while 
the remaining fifteen percent is from 
cosmic rays and the man made sources 
[8, 9]. The associated external exposure 
due to gamma radiation depends 
primarily on the geological and 
geographical conditions, and appears at 
different levels in the soil of each region 
in the world.  
 
Cosmogenic radionuclides are produced 
by the interaction of cosmic rays with 
atomic nuclei in the atmosphere, while 
primordial ones (terrestrial background 
radiation) were formed by the process of 
nucleo-synthesis. All living organisms 
are continually exposed to ionizing 
radiation, which has always existed 
naturally. The sources of that exposure 
are cosmic rays that come from outer 
space and from the surface of the sun, 
terrestrial radionuclides that occur in the 
earth’s crust, in building materials, in 
air, water, foods and in the human body 
itself. Some of the exposures are fairly 
constant and uniform for all individuals 
everywhere, for example, the dose from 
ingestion of potassium-40 in foods. The 
various materials that constitute the 
environment may contain variable 
amount of primordial radionuclides and 
their decay products. The environment 
is also exposed to cosmic rays from 
outer space. Measuring the levels of 
natural radiation in the environment is 
crucial in implementing appropriate 
controls for the sake of radiological 
protection. 
 
The present work aims to investigate the 
natural radionuclides in soil samples 
collected from Alade community, Ogun 
state, Nigeria, and to evaluate the 
radiological indices and their effects on 
the people who live in this community, 
with a view to assess the potential 
 19 
Oyebanjo O.  J. et al                                                                                         CJPL Special Edition (2018) 1(1) 18 - 28 
 
radiological hazards associated with 
these soils. 
 
Materials and Methods 
Area of study  
The study is carried out in Alade 
community in Ado-Odo/Ota Local 
Government Area of Ogun state, 
Southwestern Nigeria with a view to 
determine the amount of natural 
radionuclides and hazards in soil 
samples in Alade community in Ado-
Odo/Ota Local Government using 
gamma ray spectrometer. The 
community was divided into three zones 
(A, B and C) for the purpose of the 
research as shown in figure 1
 
 
 
 
 
 
 
Figure 1: Map showing the study areas in Ado Odo local government Ogun state. 
 
 
                  Table 1: Locations and codes of collected soil samples 
 
 
Sample Number Sample Code Sample Location 
1 A1 Along Palace 
2 A2 Beside Bridge 
3 A3 Adeyemi’s Compound 
4 A4 Behind Palace 
5 A5 Adeniyi’s Compound 
6 A6 Front of Al-Qahar School 
7 A7 Lifegate Road 
8 B1 Principal’s Compound 
9 B2 Alade Judah Avenue 
10 B3 Legacy School 
11 B4 Adelabu Close 1 
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12 B5 Adelabu Close 2 
13 B6 Soluade Avenue 
14 B7 Beside Kunyem School 
15 C1 Oni’s Compound 
16 C2 Gas Line Road 
17 C3 Alade Stadium 
18 C4 Bakare’s Compound 
19 C5 Builders School 
20 C6 Adurotoluwa Bustop 
 
 
Collection and Preparation of Samples 
A total of 20 soil samples were collected 
from different locations in Alade 
community, Ado-odo/ota local 
government area of Ogun state, Nigeria. 
The community was divided into three 
zones namely; residential (A), 
commercial (B) and industrial areas (C) 
( Zone A, B and C) for the purpose of 
this research. The soil samples were 
pulverized, sieved through mesh at the 
department of Physics, University of 
Ibadan. The pulverized samples were 
dried, weighed and sealed in cylindrical 
plastic containers, the sealed samples 
were stored for four weeks before 
counting. This was to allow for the 
reaching of secular equilibrium between 
226
Ra and its short lived decay products. 
The sampling locations are shown in 
Table 1. 
 
Gamma Ray Spectrometry 
A -ray scintillation spectrometry 
system was used for the measurements 
of the natural radionuclides content of 
the soil samples. The spectrometry is a 
Canberra 7.6cm x 7.6 cm Nal (Tl) 
detector (Model No. 802-series). The 
spectroscopic system is connected to 
Canberra series 10 plus Multichannel 
Analyses (MCA) (Model No. 1104) 
through a preamplifier base, which 
enables data acquisition, storage and 
display of the acquired spectra. The 
resolution of the detector is about 8% at 
0.662 MeV 137Cs which is capable of 
distinguishing the gamma-ray energies 
used for the measurements.  
 
The efficiency calibration of the system 
was done using reference soil sample 
prepared from Rocket dyne 
Laboratories, California, USA. The 
reference soil sample is traceable to a 
mixed standard gamma source (No. 
48722-356) by Analytics Inc., Atlanta, 
Georgia. The net count under each 
photo peak was related to the specific 
activity of the radionuclide using the 
calibration factors obtained for 
238
U, 
232
Th and 
40
 K by the following relation 
[10]:    
 
 
Where AEi is the specific 
activities in Bq kg
-1
 of a nuclide 
i and for peak at energy E is 
NEi, ME is the detection 
efficiency at energy E and t is 
the counting of life time. The 
gamma ray yield per 
disintegration of specific 
nuclide for transition at energy 
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E is Y while M S is Mass in kg 
of the measure sample.  
 
Each sample was put on the shielded 
Nal (TI) detector and counted for an 
accumulating period of 36, 000 seconds 
(10 hours). Correction was made for 
background radiation level. The 
determination of 
238
U and 
232
Th were 
based on the measurements of photo-
peaks from 214Bi (1.76 MeV) and 
208TI (2.62 MeV) respectively. The 
primary decay of 
40
K (1.46 MeV) was 
measured directly. The lower limits of 
detection (LLD of 
238
U (
214
Bi), 
232
Th 
(
208
TI) and 
40
K were determined (IAEA, 
1989) from the background radiation. 
The LLD obtained are 4.0, 4.8 and 17.0, 
Bqkg
-1
, respectively for 
238
U, 
232
Th and 
40
K. 
 
Results and Discussion 
Activity Concentration in Soil Samples 
 
Table 1: Activity concentrations (Ac) of 
40
K, 
238
U and 
232
Th for soil samples collected from 
Zone A and their respective average value 
 
 
 
 
 
From Table 1, it can be observed that 
the highest value of activity 
concentration of 
40
K was found in A1 
(Along Palace) which was equal to 
(665.25 35.11Bq/kg), while the lowest 
value of activity concentration of 
40
K 
was found in A5 (Adeniyi’s Compound) 
which was equal to (73.75 5.04Bq/kg), 
with an average value of 
(383.77 19.90Bq/kg). The present 
results have shown that values of 
activity concentrations of 
40
K in the 
studied zone were lower than value of 
activity concentration of 
40
K global limit 
which is equal to (420Bq/kg). The 
highest value of activity concentration 
of 
238
U was found in A7 (Lifegate Road) 
which was equal to (32.94 3.93Bq/kg), 
while the lowest value of activity 
concentration of 
238
U was found in A2 
(Beside Bridge) which was equal to 
(9.54 1.54Bq/kg), with an average 
value of (20.82 2.75Bq/kg). The 
present results have shown that values 
of activity concentrations of 
238
U in the 
studied zone were lower than value of 
activity concentration of 
238
U global 
limit which is equal to (33Bq/kg). The 
S/N Sample code K-40 (Bq/Kg) U-238 (Bq/Kg) Th-232 (Bq/Kg) 
1 A1 665.25 ± 35.11 27.29 ± 3.48 22.96  ± 1.39 
2 A2 509.44 ± 27.29 9.54 ± 1.54 10.62 ± 0.66 
3 A3 436.02 ± 23.53 22.60 ± 3.11 19.18 ± 1.17 
4 A4 106.52 ± 5.76 22.35 ± 2.89 11.50 ± 0.70 
5 A5 73.75 ± 4.05 15.09 ± 2.14 7.46 ± 0.46 
6 A6 381.78 ± 20.33 15.91 ± 2.17 21.40 ± 1.30 
7 A7 513.60 ± 27.30 32.94 ± 3.93 20.97 ± 1.26 
 Average  S.D 383.77 19.90 20.82 2.75 16.32 0.99 
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highest value of activity concentration 
of 
232
Th was found in A1 (Along Palace) 
which was equal to (22.96 1.39Bq/kg), 
while the lowest value of activity 
concentration of 
232
Th was found in A5 
(Adeniyi’s Compound) which was equal 
to (7.46 0.46Bq/kg), with an average 
value of (16.32 0.99Bq/kg). The 
present results have shown that values 
of activity concentrations of 
232
Th in the 
studied zone were lower than value of 
activity concentration of 
232
Th global 
limit which is equal to (50Bq/kg)
. 
 
 
 
Table 2: Activity concentrations (Ac) of 
40
K, 
238
U and 
232
Th for soil samples collected from 
Zone B and their respective average value. 
   
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From Table 2, it can be noticed that the 
highest value of activity concentration 
of 
40
K was found in B6 (Soluade 
Avenue) which was equal to 
(509.93 27.05Bq/kg), while the lowest 
value of activity concentration of 
40
K 
was found in B3 (Legacy School) which 
was equal to (122.86 6.87Bq/kg), with 
an average value of 
(345.60 18.61Bq/kg). The present 
results have shown that values of 
activity concentrations of 
40
K in the 
studied zone were lower than value of 
activity concentration of 
40
K global limit 
which is equal to (420Bq/kg). The 
highest value of activity concentration 
of 
238
U was found in B2 (Alade Judah 
Avenue) which was equal to 
(19.35 2.56Bq/kg), while the lowest 
value of activity concentration of 
238
U 
was found in B7 (Beside Kunyem 
School) which was equal to 
(2.32 0.47Bq/kg), with an average 
value of (9.36 1.33Bq/kg). The present 
results have shown that values of 
activity concentrations of 
238
U in the 
studied zone were lower than value of 
activity concentration of 
238
U global 
limit which is equal to (33Bq/kg). The 
highest value of activity concentration 
of 
232
Th was found in B6 (Soluade 
Avenue) which was equal to 
(23.10 1.40Bq/kg), while the lowest 
value of activity concentration of 
232
Th 
was found in B3 (Legacy School) which 
was equal to (4.34 0.28Bq/kg), with an 
average value of (14.96 0.92Bq/kg). 
The present results have shown that 
S/N Sample code K-40 (Bq/Kg) U-238 (Bq/Kg) Th-232 (Bq/Kg) 
1 B1 227.36 ± 12.24 11.41 ± 1.57 12.25 ± 0.74 
2 B2 461.22 ± 24.57 19.35 ± 2.56 20.90 ± 1.26 
3 B3 122.86 ± 6.87  3.39 ± 0.57 4.34 ± 0.28 
4 B4 421.70 ± 22.69 14.41 ± 1.97 19.50 ± 1.20 
5 B5 BDL  3.68 ± 0.64 BDL 
6 B6 509.93 ± 27.05 10.94 ± 1.56 23.10 ± 1.40 
7 B7 330.55 ± 18.24  2.32 ± 0.47 9.69  ± 0.61 
 Average  S.D 345.60 18.61 9.36 1.33 14.96 0.92 
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values of activity concentrations of 
232
Th in the studied zone were lower 
than value of activity concentration of 
232
Th global limit which is equal to 
(50Bq/kg). 
 
 
Table 3: Activity concentrations (Ac) of 
40
K, 
238
U and 
232
Th for soil samples collected from 
Zone C and their respective average values. 
 
S/N Sample code K-40 (Bq/Kg) U-238 (Bq/Kg) Th-232 (Bq/Kg) 
1 C1    45.62 ± 2.53 15.55 ± 2.10 9.00 ± 0.56 
2 C2 344.62 ± 18.84 13.42 ± 2.06 11.75 ± 0.73 
3 C3 498.30 ± 26.45 41.07 ± 4.79 18.28 ± 1.11 
4 C4 147.02 ± 8.00 36.38 ± 4.33 7.44 ± 0.46 
5 C5 313.40 ± 16.70 15.52 ± 2.13 4.86 ± 0.30 
6 C6 616.94 ± 32.60 54.56 ± 6.20 16.94 ± 1.03 
 Average  S.D 327.65 17.52 29.42 3.60 11.38 0.69 
 
 
From Table.3, it can also be noticed that 
the highest value of activity 
concentration of 
40
K was found in C6 
(Adurotoluwa Bus stop) which was 
equal to (616.94 32.60Bq/kg), while 
the lowest value of activity 
concentration of 
40
K was found in C1 
(Oni’s Compound) which was equal to 
(45.62 2.53Bq/kg), with an average 
value of (327.65 17.52Bq/kg). Highest 
radiation observed in this zone may be 
attributed to the different types of 
construction waste such as steels and 
iron waste dumped in these areas. It has 
been noted that steel and metals 
generally emits a high radiation dose 
than all other household waste and also 
ceramics and commercial waste. The 
present results have shown that values 
of activity concentrations of 
40
K in the 
studied zone were lower than value of 
activity concentration of 
40
K global limit 
which is equal to (420Bq/kg). The 
highest value of activity concentration 
of 
238
U was found in C6 (Adurotoluwa 
Bus stop) which was equal to 
(54.56 3.60Bq/kg), while the lowest 
value of activity concentration of 
238
U 
was found in C2 (Gas Line Road) which 
was equal to (13.42 2.06Bq/kg), with 
an average value of (29.42 3.60Bq/kg). 
The present results have shown that 
values of activity concentrations of 
238
U 
in the studied zone were lower than 
value of activity concentration of 
238
U 
global limit which is equal to (33Bq/kg). 
The highest value of activity 
concentration of 
232
Th was found in C3 
(Alade Stadium) which was equal to 
(18.28 1.11Bq/kg), while the lowest 
value of activity concentration of 
232
Th 
was found in C5 (Builders School) 
which was equal to (4.86 0.30Bq/kg), 
with an average value of 
(11.38 0.69Bq/kg). The present results 
have shown that values of activity 
concentrations of 
232
Th in the studied 
zone were lower than value of activity 
concentration of 
232
Th global limit 
which is equal to (50Bq/kg). The results 
of the activity concentrations for 
40
K, 
238
U and 
232
Th for all the soil samples 
were shown graphically in figures 1. 
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Fig. 1: The activity concentrations of 
40
K, 
238
U and 
232
Th for soil samples collected from Alade 
Community in Ado-Odo / Ota Local Government Area 
 
 
Gamma Radiation Parameters 
Gamma Dose Rate: We can assess dose 
rate in the environment by determining 
the amount of radioactivity. This can be 
achieved by carrying out investigation 
and calculating the variation of activity 
concentrations of primordial 
radionuclides 40K and from the series of 
235U, 238U and 232Th, in the soil as 
well as the consequent variability of 
absorbed dose rate. The gamma dose 
rate in the air is measured at one meter 
above ground level and the conversion 
factors used to calculate the absorbed 
dose rate are given in equation 2 [9, 11]. 
 
D = 0.604ATh + 0.462ARa + 
0.042AK(nGy/h)       (2) 
 
The terms Ath , ARa and Ak are 
the average activity concentration 
of 232Th, 238U and 40K in Bqkg-
1 respectively, and D is the dose 
rate in nGy/h. Since 226Ra and its 
subsequent decay chain daughters 
and granddaughters contribute to 
external (gamma-ray) dose. We 
can replace 238U by 226Ra. 
 
Annual Effective Dose: The 
measurement of the concentrations of 
radionuclides in the environment due to 
terrestrial gamma radiation from 40K, 
238U and 232Th, can be estimated by 
the average outdoor conversion 
coefficient from absorbed dose rate in 
the air and the average annual effective 
dose equivalent (AEDE). The 
conversion factor values were 
established by UNSCEAR [9] and 
UNSCEAR [11], and its estimated value 
is 0.7 SvGy-1 for gamma ray exposure 
in environment and the occupancy 
factor outdoor to be about 0.2. The 
AEDE can be calculated as follow:  
 
AEDE ( ) = D ( ) x 8760 ( ) x 0.2 
x 0.7 ( ) x 10
-3 
  (3) 
 
The occupancy factor indoor 
measurement for building materials is 
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estimated to be 0.8, hence, the equation 
3 becomes:  
AEDE ( ) = D ( ) x 8760 ( ) x 0.8 
x 0.7 ( ) x 10
-3
               (4) 
 
The World AEDE for both outdoor and 
indoor gamma radiation which has a 
value of 0.460 mSv/year 
The calculated values of absorbed dose 
rate and annual effective dose 
equivalent for the soil samples in zones 
A, B and C is shown below. 
 
 
 
Table 4: Calculated values of Absorbed dose rate and Annual effective dose equivalent for 
samples in Zones A, B and C. 
 
S/N Sample code Absorbed Dose Rate 
 (nGy/h) 
Annual Effective Dose 
EquivalenT (µSvy
-1
) 
1 A1 54.42 ± 3.92 66.74 ± 4.81 
2 A2 32.22 ± 2.26 39.51 ± 2.77 
3 A3 40.34 ± 3.13 49.47 ± 3.84 
4 A4 21.75 ± 1.99 26.67 ± 2.44 
5 A5 14.57 ±1.44 17.87 ± 1.77 
6 A6 36.31 ± 2.64 44.53 ± 3.24 
7 A7 49.46 ± 3.72 60.66 ± 4.56 
8 B1 22.22 ± 1.69 27.25 ± 2.07 
9 B2 40.93 ± 2.98 50.20 ± 3.65 
10 B3 9.35 ± 0.72 11.47 ± 0.88 
11 B4 36.15 ± 2.59 44.33 ± 3.18 
12 B5 BDL BDL 
13 B6 40.42 ± 2.70 49.57 ± 3.31 
14 B7 20.81 ± 1.35 25.52 ± 1.65 
15 C1 14.54 ± 1.41 17.83 ± 1.73 
16 C2 27.77 ± 2.18 34.06 ± 2.67 
17 C3 50.94 ± 3.99 62.47 ± 4.89 
18 C4 27.48 ± 2.61 33.70 ± 3.20 
19 C5 23.29 ± 1.87 28.56 ± 2.29 
20 C6 61.35 ± 4.86 75.24 ± 5.96 
 Worldwide mean 57 70 
 
 
 
Radium Equivalent Activity: The 
concept of radium equivalent activity 
(Raeq) is used to asses or describes the 
gamma output from different mixtures 
which contain uranium (i.e., radium), 
thorium, and 
40
K in a material. The 
radium equivalent is measured in Bq/kg 
(Becquerel’s per kilogram) and can be 
achieved by using the following 
equation:  
 
Raeq  = ARa + 1.43ATh + 0.077AK 
 
 (5) 
 
where A (Ra) is the activity of 
226
Ra 
(which is the same as that of 
238
U), A 
(Th) is the activity of 
232
Th and A (K) is 
the activity of 
40
K (all in Bq/kg)  
An assumption was made showing 370 
Bq/kg of 
226
Ra or 259 Bq/kg of 
232
Th or 
4,810 Bq/kg of 
40
K gamma dose rate. 
The maximum radium-equivalent 
activity is 370 Bq/kg. 
 
External Hazard Index (Hex): The 
external hazard index can be used to 
evaluate a potential hazard which is 
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associated with non-radiological and 
radiological effects. It is calculated from 
232
Th, 
226
Ra and 
40
K to minimize 
external gamma radiation dose to 
1mSv/y. The following equation is used 
to define external hazard index: 
 Hex =  +  +          (6) 
where ARa, ATh and AK are the specific 
activities (Bq/kg) of 
226
Ra, 
232
Th and 
40
K, respectively. The unity for 
radiation hazard should be negligible 
compared to the index value which is 
less. The external hazard value is equal 
to unity which corresponds to the upper 
boundary of radium equivalent activity 
(370 Bq/kg)  
  
We can define internal hazard index to 
be as follows; 
 Hex =  +  +            (7) 
where ARa, ATh, and AK are the specific 
activities (Bq/kg) of 
226
Ra, 
232
Th and 
40
K, respectively. The internal hazard 
index should be less than unity for the 
radiation hazard to be considered safely 
and also radon and its daughter product 
are hazardous to human health. 
 
The results of radium equivalent activity 
(RAeq), external hazard index (Hex) and 
internal hazard index (Hin) for the soil 
samples from Zones A, B and C are 
shown in table 3.5 below. 
 
Table.5: Radium equivalent activity, external and internal hazard index in Zones A, B and C 
 
S/N Sample code Raeq (Bq/Kg) 
Hex Hin 
1 A1 111.35 ± 8.17 
0.30 ± 0.02 0.37 ± 0.03 
2 A2 63.95 ± 4.59 0.17 ± 0.01 0.19 ± 0.02 
3 A3 83.60 ± 6.59 0.22 ± 0.02 0.29 ± 0.03 
4 A4 46.99 ± 4.33 0.13 ± 0.01 0.19 ± 0.02 
5 A5 31.44 ± 3.11 0.08 ± 0.00 0.13 ± 0.01 
6 A6 75.91 ± 5.59 0.20 ± 0.02 0.25 ± 0.02 
7 A7 102.47 ± 7.83 0.28 ± 0.02 0.37 ± 0.03 
8 B1 46.43 ± 3.57 0.13 ± 0.00 0.16 ± 0.01 
9 B2 84.75 ± 6.25 0.22 ± 0.02 0.28 ± 0.02 
10 B3 19.06 ± 1.49 0.05 ± 0.00 0.06 ± 0.00 
11 B4 74.77 ± 5.43 0.20 ± 0.01 0.24 ± 0.02 
12 B5 BDL 0.00 0.00 
13 B6 83.24 ± 5.64 0.22 ± 0.02 0.25 ± 0.02 
14 B7 41.63 ± 2.75 0.11 ± 0.00 0.12 ± 0.00 
15 C1 31.90 ± 3.09 0.09 ± 0.00 0.13 ± 0.01 
16 C2 56.76 ± 4.55 0.15 ± 0.01 0.15 ± 0.02 
17 C3 105.58 ± 8.41 0.29 ± 0.02 0.39 ± 0.03 
18 C4 58.34 ± 5.60 0.16 ± 0.02 0.26 ± 0.03 
19 C5 46.60 ± 3.84 0.27 ± 0.01 0.17 ± 0.02 
20 C6 126.29 ± 10.18 0.34 ± 0.03 0.49 ± 0.04 
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Conclusion 
The investigation from these twenty (20) 
different soil samples indicates that all 
has a normal level of natural background, 
with the exception of sample C6 which is 
significantly above the worldwide range 
as reported by the UNSCEAR [9]. But 
values determined for the radium 
equivalent activity (Raeq) and the 
external hazard index in the soil sample 
for the study are less than the 
recommended safe levels. Therefore, we 
can conclude that soil around 
Adurotoluwa Bus stop will pose 
significant health threat to human lives 
and the environment is said to be 
radiologically hazardous.  
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